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Abstract 
Smoking affects the eye in two ways. First, by directly impacting the ocular tissues, and second, by 
influencing the cortical processing of visual information. Research has demonstrated that smoking 
causes tobacco amblyopia (currently thought to be rare), increased risk for cataract development, 
transient increase in intraocular pressure, and decreased density of macular pigments. Smoking has also 
been shown to raise critical flicker threshold, reduce contrast sensitivity, and increase visually evoked 
cortical potentials. We investigated the impact of smoking on visual sensitivity as measured by the 
Optifield I automated perimeter (Synemed Inc. Benicia, CA). 13 smokers were age and sex matched to 13 
nonsmokers. Other variables such as alcohol and caffeine consumption were also matched as closely as 
possible. Paired t-test analysis showed no significant difference between the two groups. These results 
suggest that smoking has little effect on the visual sensitivity obtained clinically with automated 
perimetry. 
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ABSTRACT 
Smoking affects the eye in two ways. First, by directly impacting the 
ocular tissues, and second, by influencing the cortical processing of visual 
information. Research has demonstrated that smoking causes tobacco 
amblyopia (currently thought to be rare), increased risk for cataract 
development, transient increase in intraocular pressure, and decreased 
density of macular pigments. Smoking has also been shown to raise critical 
flicker threshold, reduce contrast sensitivity, and increase visually evoked 
cortical potentials. We investigated the impact of smoking on visual 
sensitivity as measured by the Optifield I automated perimeter (Synemed 
Inc. Benicia, CA) . 13 smokers were age and sex matched to 13 non-
smokers. Other variables such as alcohol and caffeine consumption were 
also matched as closely as possible. Paired t-test analysis showed no 
significant difference between the two groups. These results suggest that 
smoking has little effect on the visual sensitivity obtained clinically with 
automated perimetry. 
INTRODUCTION 
Smoking impacts nearly every organ in the body1• Blood pressure2 , 
kidney function\ and lung function 1 are all affected by cigarette smoking. 
Kyrklund-Blomberg and Cnattingius found that smoking increased risk for 
preterm birth in pregnant mothers4 . Central nervous system functions, 
normally relatively protected from toxic substances, have also been shown 
to be impacted by smoking. Mclachlan, Spence and Satchell demonstrated 
that smoking heightened autonomic arousal in human subjects5. Working 
memory was also heightened in smokers on a serial-probe recognition task 
explored by Pineda et al. 6 An increase in perceptual speed was found in 
another study by Stough et al.? 
Smoking has been proposed to affect the eye and visual system in 
two ways. First by affecting the eyes or visual pathways directly, and 
second, by influencing the cortical processing of visual information. 
Tobacco amblyopia was thought to be a manifestation of the direct 
effect of smoking on the eyes, causing bilateral optic neuropathy. First 
identified in the 19th century, tobacco amblyopia was once thought to be a 
major cause of bilateral optic neuropathys. By the end of the 1800's, 
literally thousands of cases had been described. Ha1lmarks of the disease 
were bilateral progressive loss of vision and bilateral visual field defects8. 
However, tobacco amblyopia has become so rare in the United States today, 
some exammers even doubt it's existence9. 
More recently, smoking has been shown to increase the patient's 
risk for early cataract development. Cumming and Mitchell demonstrated 
that patients who smoked were at significantly higher risk of developing 
cataracts than were their non-smoking counterparts 10 • Shephard et al. 
conducted a survey examining the effects of smoking on intraocular 
pressure and vision 14 • A transient increase in intraocular pressure was 
noted immediately following cigarette smoking in women, but no 
correlation was found between chronic cigarette use and intraocular 
pressure or best corrected visual acuity. 
Hammond, Wooten, and Snodderly investigated the impact of 
cigarette smoking on macular pigment density 15 . They suggested that 
these pigments protect the macula by absorbing harmful short wavelength 
light, and by acting as antioxidants in the retina. They found that macular 
pigment density was inversely related to smoking frequency. This finding 
implies that smoking may put patients at risk for diseases such as age 
related macular degeneration by increasing the number of free-radicals 
produced by short wavelength light reaching the photoreceptors, and 
diminishing the antioxidants available to quench the radicals produced. 
Smoking has been demonstrated by several investigators to influence 
visual perception via a second route, cortical processing. Leigh studied the 
effects of cigarette smoking and alcohol consumption on the critical flicker 
frequency 11 • The findings indicated that smoking raised the critical flicker 
threshold, and alcohol decreased the threshold, but in combination the 
outcome was not predictable. Fine and Kobrick found that smokers have 
reduced contrast sensitivity in all but the lowest spatial frequencyi 2 • A 
study conducted by Friedman and Meares indicated that smoking 
influenced the auditory and visual systems in opposite directions 13 . 
Interestingly, they found that smoking increased the measurable cortical 
evoked potentials associated with vision, and decreased the potentials 
associated with the auditory system. 
In light of the variety of effects that have been demonstrated m the 
eye and elsewhere in the body, it seems reasonable to assume that visual 
field threshold may be influenced by smoking. Aside from patients with 
presumed tobacco amblyopia, we found no research investigating the 
effects of smoking on visual sensitivity in patients without subjective 
visual complaints. This study compared the central and overall visual field 
thresholds as measured with automated visual field perimetry between 
smokers and non-smokers. 
METHODS 
Subjects were chosen from a subject pool in a study gathering 
baseline visual field data for the Optifield I. The central 30 degree 
glaucoma test was used for the purpose of the baseline data. The visual 
field study was conducted at the clinics of Pacific University College of 
Optometry from July 1996 to August 1997. Subjects were questioned 
regarding their health, medications, smoking status, alcohol use, caffeine 
intake, day of monthly cycle (women), ethnic racial background, and use of 
spectacle prescription. If the subjects answered positively to smoking, 
alcohol use, and/or caffeine use they were then asked how much they used 
and if they had used for less than or more than ten years . They were also 
asked if they had used any that day, and if so at what time. 
To qualify for the study, subjects had to be in good health, good 
health being defined as having no systemic problems that were not 
common for the age group. An example of this would be the exclusion of a 
subject in their thirties who had high blood pressure, while a subject in 
their sixties with high blood pressure would be included in the study. 
Subjects could not have diabetes, glaucoma, or refractive errors greater 
than 4.00 diopters of myopia, 2.50 diopters of hyperopia, or 1.00 diopter of 
astigmatism unless they were corrected to 20/20 visual acuity with 
contact lenses. 
Subjects ranged in age from 26 years to 72 years of age. Subjects 
who responded positively to a history of smoking for more than 10 years 
were chosen for our study. Non-smokers, who matched the smokers as 
closely as possible in regards to sex, age, alcohol and caffeine use, were 
then chosen. The overall visual field threshold was calculated by summing 
the values of each point tested and dividing by 82, the number of total 
points tested. The average foveal threshold was calculated from the 6 
points tested within the central 5 degrees of the visual field. Once both 
threshold values were obtained the threshold values of the 2 groups, 
smokers and non-smokers were compared to see if there was a significant 
difference. 
RESULTS 
Paired t-tests of the age and sex matched smoker and non-smoker 
groups were run. Table 1 shows the foveal threshold values and Table 2 
shows the overall threshold values. No significant difference between 
groups was found at the 0.05 level for either of the two threshold values. 
Table 1 - Foveal Threshold Values 
Age Sex Smokers Non-smokers Alcohol Caffiene 
Threshold Threshold use use 
27 Male 31.333 3-4/wk < 1 Oyrs 5/day > lOyrs 
26 Male 30.333 6/wk < lOyrs 1/day > 10yrs 
38 Male 30.333 3-4/wk > 1 Oyrs 2/day >10yrs 
39 Male 31.333 1/day > lOyrs 1-day > lOyrs 
41 Female 30.333 11 month > 1 Oyrs 2/day > lOyrs 
40 Female 31.000 1/wk > 10yrs 2/day > 10yrs 
41 Female 30.667 None 1/day > lOyrs 
40 Female 32.333 None 2/wk > lOyrs 
43 Female 28.667 None 3/wk > l Oyrs 
42 Female 30.000 None 1/wk < lOyrs 
43 Female 30.667 None 9/day > lOyrs 
43 Female 29.333 1/month > 10yrs 3/day > lOyrs 
45 Female 30.333 2-3/month > lOyrs 9/day > lOyrs 
45 Female 29.667 None 2/day > lOyrs 
48 Male 30.333 None 8/day > lOyrs 
48 Male 31.000 None 1/day > lOyrs 
51 Female 28.333 1/wk > 10yrs 3/day > 10yrs 
51 Female 31.667 2/wk > lOyrs 2/day > lOyrs 
52 Male 28.333 2/month > lOyrs None 
52 Male 31.000 None None 
55 Ma le 29.667 3/day > lOyrs 10/day > 1 Oyr 
55 Male 29.333 None None 
57 Female 28.667 None None 
56 Female 28.667 5/month > lOyrs 3/wk > lOyrs 
70 Female 29.500 1/day > lOyrs 5/day > lOyrs 
72 Female 29 .167 None None 
Mean 29.782 30.372 
Std. Dev. .999 1.110 
Table 2 - Overall Threshold Values 
Age Sex Smokers Non-smokers Alcohol Caffiene 
Threshold Threshold use use 
27 Male 27.854 3-4/wk < lOyrs 5/day > 10yrs 
26 Male 28.963 6/wk < 10yrs 1/day > 10yrs 
38 Male 27.333 3-4/wk > 1 Oyrs 2/day >10yrs 
39 Male 28.333 1/day > 1 Oyrs 1-day > 10yrs 
41 Female 27.171 1/ month > IOyrs 2/day > lOyrs 
40 Female 27.841 1/wk > 10yrs 2/day > lOyrs 
41 Female 28.695 None 1/day > lOyrs 
40 Female 29.085 None 2/wk > 10yrs 
43 Female 24.659 None 3/wk > lOyrs 
42 Female 26.866 None 1/wk < lOyrs 
43 Female 28.256 None 9/day > lOyrs 
43 Female 28.195 1/month > lOyrs 3/day > 10yrs 
45 Female 26.866 2-3/month > lOyrs 9/day > lOyrs 
45 Female 27.902 None 2/day > 10yrs 
48 Male 28.110 None 8/day > 10yrs 
48 Male 28.817 None 1/day > 10yrs 
51 Female 25.305 1/wk > 10yrs 3/day > 10yrs 
51 Female 28 .012 2/wk > 10yrs 2/day > 10yrs 
52 Male 28.064 2/month > IOyrs None 
52 Male 26.366 None None 
55 Male 27.549 3/day > 10yrs 10/day > 10yr 
55 Male 28.098 Non e None 
57 Female 28.439 None None 
56 Female 26.110 5/month > 1 Oyrs 3/wk > 10yrs 
70 Female 25.171 1/day > lOyrs 5/day > 10yrs 
72 Female 22.333 None None 
Mean 27.190 27.455 
Std. Dev. 1.332 1.797 
CONCLUSION 
While smoking influences many areas of the body including the 
visual system, we found no effect on the visual threshold sensitivity as 
measured with the Synemed Optifield I automated perimeter in this 
population . 
Our results further suggest that little weight should be placed on 
smoking history to explain reduced visual threshold measurements 
obtained clinically with automated perimetry. 
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